Chemical and pharmacological chaperones: application for recombinant protein production and protein folding diseases.
Since protein function depends on folding, successful development of active pharmaceutical proteins requires in vitro production of functional, properly folded proteins. In vitro protein folding and hence production can be assisted by co-solvents, including osmolytes and arginine. Osmolytes accumulate in the cytoplasm to raise the osmotic pressure against environmental water stresses, resulting in stabilization of proteins. They have shown to enhance in vitro and in vivo protein folding and suppress in vivo protein aggregation, thus called "chemical chaperones". Requirement of high concentrations, however, eliminates possible applications of chemical chaperones to rescue in vivo misfolded proteins that cause various diseases. More specific ligands can serve a similar function at much lower concentrations and are called "pharmacological chaperones". We will review here the applications of chemical chaperones for biotechnology product development and of pharmacological chaperones for in vivo protein folding, and the mechanism of their effects on protein folding. A specific case we review here is the mechanism of action of the polar amino acid arginine, which has been widely used in vitro as a chemical chaperone to assist protein folding and suppress aggregation.